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ABSTRACT  
 
Background: One of the most recurrent complaints after total joint replacement is 
difficulty sleeping. Sleep disturbance after major surgery is common. The “stress 
response” to surgery, personal factors and environmental factors can affect quality and 
quantity of sleep in the hospital setting.  
Occupational therapy intervention for individuals that have problems with 
function as a result of sleep insufficiency is an emerging practice area. However, there 
are few occupational therapy practitioners who have addressed the important occupation 
of sleep in acute care settings. There is a need to develop science-driven research and 
establish evidence to support acute care occupational therapy interventions that address 
sleep hygiene, a set of behavioral and environmental practices designed to improve both 
quality and quantity of sleep. In response to this need, the author designed and carried out 
a non- randomized controlled study to evaluate the effectiveness of a non-
pharmacological occupational therapy intervention to improve quality and quantity of 
clients’ sleep in a fast track joint replacement center. 
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Objective: In the author’s study, the aim was to compare sleep quality, sleep 
quantity, and activities of daily living (ADL) performance before and after fast track total 
joint replacement surgery for clients who received an occupational therapy intervention 
targeted at improving sleep hygiene, in addition to conventional acute care occupational 
therapy, compared to those that received only conventional acute care occupational 
therapy. The project focused on 1) identifying evidence-based literature to support the 
benefit of non-pharmacological intrventions for joint replacement surgery clients, 2) 
designing a program that represented best practice while incorporating the holistic and 
occupation-based theoretical base of occupational therapy, 3) implementing the program, 
4) conducting summative program evaluation, and 5) developing a dissemination plan 
and implementation budget. 
Results: There were no initial significant differences between the control and 
experimental groups. The quality of sleep in the experimental group at discharge was 
significantly better than in the controls and this group reported significantly improved 
quality of sleep at discharge compared to 2 weeks before surgery. At discharge the 
experimental group reported significantly longer sleep duration compared to the control 
group and the increase in duration from 2 weeks before surgery to discharge was 
significant. 
Conclusion: The results of this study demonstrated that improvement in sleep 
quality and quantity can be achieved in clients undergoing fast track joint replacement 
surgery who receive an occupation-based intervention that incorporates implementation 
of sleep hygiene practices. Moreover the change appears to persist after the client returns 
		ix 
home. More research examining the effectiveness of this intervention with other surgical 
populations and the persistence of learned sleep hygiene practices over time after hospital 
discharge are warranted. 
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Chapter - 1 Introduction 
“You're not healthy, unless your sleep is healthy." 
Dr. William Dement, Father of Sleep Medicine (Dement, 2015) 
One of the most recurrent complaints after total joint replacement is difficulty 
sleeping. Sleep disturbance after major surgery is common. The “surgical stress 
response,” which is the body’s hormonal and metabolic response to the trauma of 
surgery, is quite profound and has an important effect on the subsequent amount and 
quality of sleep. Many factors affect sleep after surgery, including pain, the medications 
used to treat pain, sedatives, food deprivation, fever, psychological factors, age, and a 
person’s customary sleep profile. Pain is a major influence in two ways. Pain decreases 
sleep; conversely, inadequate sleep exacerbates pain (Rosenberg-Adamsen, Kehlet, 
Dodds, & Rosenberg, 1996). Typical factors that can affect the quality of sleep after total 
joint replacement surgery are type of anesthesia, narcotic use, and discomfort due to pain 
or restricted leg movements (Krenk, Jennum, & Kehlet, 2012). 
Environmental factors in the hospital, including noise, patient observation and 
nursing procedures, uncomfortable temperatures and artificial light, can also limit the 
duration and quality of sleep. Rapid Eye Movement (REM) sleep and Slow Wave Sleep 
(SWS) are important parts of the “architecture” of normal sleep. After surgery, the 
amount of REM sleep, which is associated with dreaming and is necessary for normal 
sleep, decreases for 1 or 2 nights and then rebounds (Rosenberg-Adamsen et al., 1996).  
Sleep plays a vital role in good health and well being throughout life. Getting 
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enough quality sleep at the right times can help protect mental health, physical health, 
quality of life, and safety (National Institutes of Health (2012). Forty-five percent of 
Americans say that poor or insufficient sleep affected their daily activities at least once in 
the past seven days, according to the National Sleep Foundation’s inaugural Sleep Health 
Index (National Sleep Foundation, 2014).  Sleep insufficiency, defined as not obtaining 
restorative sleep, is a public health crisis in the United States with resulting negative 
economic consequences due to lower productivity, increased absenteeism, decreased job 
performance, increased health care utilization, and potential injury. There are more than 
80 defined sleep disorders, each of which results in distress or daytime difficulties in 
daily life tasks that are intrinsic to the home, employment, or community life; these are 
problems that occupational therapy practitioners uniquely address (American 
Occupational Therapy Association, 2016). 
Occupational therapy intervention for individuals that have problems with 
function as a result of sleep insufficiency is an emerging practice area. However, there 
are few occupational therapy practitioners who have addressed the important occupation 
of sleep in acute care settings. There is a need to develop science-driven research and 
establish evidence to support acute care occupational therapy interventions that address 
sleep hygiene, a set of behavioral and environmental practices designed to improve both 
quality and quantity of sleep. In response to this need, the author designed and carried out 
a non- randomized controlled study to evaluate the effectiveness of a non-
pharmacological occupational therapy intervention to improve quality and quantity of 
patients’ sleep in a fast track joint replacement center. The fast track joint replacement 
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protocol allows patients to return home 2 to 4 days post surgery. In the author’s study, the 
aim was to compare sleep quality, sleep quantity, and Activities of Daily Living (ADL) 
performance before and after total joint replacement surgery for patients who received an 
occupational therapy intervention targeted at improving sleep hygiene, in addition to 
conventional acute care occupational therapy, compared to those that received only 
conventional acute care occupational therapy.   
Background and Identified Problem 
Based on the author’s personal communications with patients and extensive 
literature review, it became clear that sleep problems after joint replacement surgery were 
a major issue. Evidence provided by current research supports the inference that multiple 
personal and environmental factors can cause sleep disturbances after joint replacement 
surgery  (Myoji, Fujita, Matawari, & Tabuchi, 2015; Chen et. al, 2016; Kirksey et.al, 
2015; Gong, Wang, & Fan, 2015; Er, Altinel, Altinel, Erten, & Eroglu, 2014; Krenk, 
Jennum, & Kehlet, 2015; Krenk, Jennum, & Kehlet, 2013; Krenk, Jennum, & Kehlet, 
2012). Myoji, Fujita, Matawari and Tabuchi (2015) noted that changes in sleep-wake 
rhythms, as well as in sleep quality and quantity, are highly prevalent in patients 
undergoing total joint arthroplasty. There is also evidence that modifications in daytime 
occupation and the nighttime environment can affect the quality and quantity of sleep at 
night (Green, Brown, & Iwama, 2015).  
Yet, despite their prevalence, sleep problems among patients who undergo total 
joint arthroplasty are often under recognized, under diagnosed and inadequately treated  
(Chen, et.al, 2016). Based on the information gathered, and because sleep and rest are 
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recognized as core occupations in the occupational therapy practice framework 
(American Occupational Therapy Association, 2014), the author concluded that sleep 
must not become a forgotten activity of daily living in routine occupational therapy 
practice. The author therefore embarked upon a study to raise awareness and demonstrate 
the distinct value of occupational therapy in managing sleep insufficiency in an acute 
care surgical occupational therapy practice setting. 
Project overview 
Four specific objectives were defined for the author’s doctoral project. They were:  
1. To identify personal (intrinsic) and environmental (extrinsic) factors  that can 
cause sleep disturbances in fast track joint replacement surgery patients.  
2. To implement personal and environmental modification in patients’ daytime 
routines and nighttime environments for better sleep. 
3. To evaluate the effectiveness of a non-pharmacological OT intervention on 
quality and quantity of sleep as well as ADL performance.  
4.  To provide evidence about occupation-based intervention, as an innovative 
approach to enhance quality and quantity of sleep. 
The doctoral project paper furnishes the needed foundation and justification for 
these objectives. First, the theoretical frameworks that provide an explanatory model for 
the identified problem and its mitigation are outlined. Next, a logic model illustrating the 
problem, contributing factors, program elements, and outcomes is  presented. Then, the 
author compares the logic model with the current literature in terms of how this vital 
sleep problem is being addressed both within occupational therapy practice and in post 
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surgery management in general.  Next, the paper offers a description of the program 
developed and implemented by the author that includes modification in patients’ day time 
routines and night time environments during their short hospital stays. The research 
design used, to evaluate the program is covered in detail, including the results of data 
analysis of the measured quality and quantity of sleep and ADL performance. The 
doctoral project paper concludes with proposed funding plans for implementing the 
innovative occupational therapy intervention as well as proposed dissemination plans  for 
sharing results of this project with key stakeholders and other occupational therapy 
professionals.  
Anticipated Impact of the Project 
It was expected at the preliminary phase of the author’s research study that the 
occupational therapy intervention would be associated with several positive outcomes. 
First, it would demonstrate that personal and environmental modifications at a fast track 
joint replacement center would lead to better quality and quantity of sleep in postsurgical 
patients.  Second, it would raise awareness among hospital administrators, quality 
control, and the patient care coordinator about the important association between a good 
night’s sleep and a patient’ssatisfaction score.  Third, the greatest benefit of the study 
would be in the dissemination of the findings, which would fill an evidence gap in 
occupational therapy practice with regard to the effectiveness of a non-pharmacological 
intervention in an acute care setting to improve sleep. Finally, though poor sleep has been 
associated with negative health outcomes and subsequent limitations in the capacity to 
engage in occupations (Leland, et al., 2016),  occupational therapy practitioners have 
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been overlooking this area of practice for too long. It was anticipated that the research 
would encourage other occupational therapy practitioners to incorporate the author’s 
holistic and innovative occupational therapy approach to engage their clients’ 
participation in sleep hygiene and thus improve their overall well-being. 
Domain of Occupational Therapy 
Sleep and rest are recognized as core occupations in the Occupational Therapy 
Practice Framework: Domain & Process (American Occupational Therapy Association, 
2014). Rest, sleep preparation and sleep participation are occupations known to be 
intrinsic to the process of obtaining restorative rest and sleep, which supports healthy, 
active engagement in other occupations (American Occupational Therapy Association, 
2014).  
Occupational therapists use knowledge of sleep physiology, sleep disorders, and 
evidence-based sleep promotion practices to evaluate and address the functional 
ramifications of sleep insufficiency or sleep disorders with regard to occupational 
performance and participation. (American Occupational Therapy Association, 2016). 
Therefore, the author’s response to the identified problem, and subsequently the program 
and its evaluation that were proposed and carried out, fall well within our professional 
domain and practice concerns.  
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Chapter - 2 Theoretical and Evidence Base to Support the Project 
This chapter consists of four main sections that present the evidence and 
theoretical base supporting the doctoral project. The first section explains the nature of 
the problem by describing the normal physiology of sleep and the effects of sleep 
deprivation on the human body. This section also provides information about fast track 
joint replacement surgery and the different factors that affect sleep in patients undergoing 
the procedure. The second section describes how sleep is an essential occupation and 
identifies the practice gap that was the basis for the author’s doctoral project. It 
introduces occupational therapy’s central theme and the core of OT practice as they relate 
to rest and sleep. The third section examines and synthesizes the theoretical base used to 
design the author’s program that addresses sleep deprivation after fast track joint 
replacement surgery and provides a non-pharmacological intervention for better sleep. 
Because it is essential for a profession to have a base of knowledge grounded in well- 
articulated and specified theories that provide the scientific support for practice and 
testing of the effectiveness of occupational therapy interventions (Crepeau, Schell, & 
Cohn, 2009), the author used the knowledge base of two theories, namely adult learning 
theory and social cognitive theory, to guide the doctoral project. This section continues 
with a summary of the evidence regarding interventions to date that have targeted the 
identified problem. 
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Normal Physiology of Sleep and Effects of Sleep Deprivation 
Sleep is defined as a recurring, reversible neuro-behavioral state of relative 
perceptual disengagement from, and unresponsiveness to, the environment. Sleep in 
humans is typically accompanied by “postural recumbency, behavioral quiescence [and] 
closed eyes” (Carskadon & Dement, 2005, p. 16). Table 1 shows the recommended hours 
of sleep for age groups from birth to older adult. Note that adults 18–64 years should 
receive 7–9 hours of sleep each night.  
Table 1 
Recommended hours of sleep throughout the lifespan (American Sleep Association, 
2016).   
Age Recommended Hours of Sleep 
Newborn (0–2 months) 12–18 hours 
Infant  (3–11 month) 14–15 hours 
Toddler (1–3 years) 12–14 hours 
Preschooler (3–5 years) 11–13 hours 
School –age children (5–10 years) 10–11 hours 
Teen  (10–17 years) 8.5– 9.25 hours 
Adult (18–64 years) 7–9 hours 
Older adult (65 +) 7–8 hours 
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During a person’s normal sleeping hours, he or she will typically progress through 
five sleep cycles of approximately 90 minutes, as illustrated in Figure 1. There are two 
fundamental sleep types that occur in each cycle, and a different area in the brain 
regulates each.  When the person is engaged in active dreaming, this is called Rapid Eye 
Movement (REM) sleep. In REM sleep, breathing becomes faster, irregular, and shallow, 
the eyes jerk quickly in various directions, and limb muscles become temporarily 
paralyzed. Heart rate increases, blood pressure rises, and males may develop penile 
erections. When people awaken during REM sleep, they often describe bizarre and 
illogical tales, namely dreams. Non-rapid eye movement (NREM) sleep is dreamless 
sleep. In contrast to REM sleep, the person’s breathing and heart rate are slow and 
regular, blood pressure is low, and the sleeper is mostly still (Americn Sleep Association, 
2016). 
In each sleep cycle the individual progresses through NREM stages 1 through 4, 
culminating in REM sleep, also depicted in Figure 1. Stage 1 is light sleep. The person 
drifts in and out of sleep and can be awakened easily. The eyes move very slowly and 
muscle activity is diminished. People awakened from Stage 1 sleep often remember 
fragmented visual images. Many also experience sudden muscle contractions 
called hypnic myoclonia, often preceded by a sensation of starting to fall. These sudden 
movements are similar to the way a person jumps when startled. During Stage 2, eye 
movements cease and brain waves, as measured by an electroencephalogram, become 
slower, with occasional bursts of rapid waves called sleep spindles.  Extremely slow 
brain waves called delta waves that are interspersed with smaller, faster waves begin to 
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appear in Stage 3. The brain produces delta waves almost exclusively in Stage 4. It is 
very difficult to wake someone during Stages 3 and 4, which together are called deep 
sleep, also called slow-wave sleep. There is no eye movement or muscle activity. People 
awakened during deep sleep do not adjust immediately and often feel groggy and 
disoriented for several minutes after they wake up. Some children experience bedwetting, 
night terrors, or sleepwalking during deep sleep. A person spends almost 50 percent of 
total sleep time in Stage 2 NREM, about 20 percent in REM, and the remaining 30 
percent in Stages 1, 3 and 4 NREM (American Sleep Association, 2016). 
	11 
 
 	 Figure 1 
Sleep cycle. 	
Stages	of	sleep	in	the	sleep	cycle	(Wikimedia	Commons,	2013)		
	
Cycle 3 Cycle 4 Cycle 5 Cycle 1 Cycle 2 
REM Sleep 
		12 
Sleep deprivation has serious health impacts, both in the short and long term. The 
main effect of sleep deprivation is excessive daytime sleepiness, which can lead to traffic 
accidents and workplace injuries (Sutter Health Palo Alto Medical Foundation, 2015). 
Table 2 lists the serious impacts of sleep deprivation.  
Table 2	
The ways that sleep deprivation can impact a person’s health (Sutter Health Palo Alto 
Medical Foundation, 2015).	
Short Term Impact Long Term Impact 
• Anxiety 
• Drowsiness, leading to drowsy 
driving 
• Forgetfulness 
• Distractibility 
• Decreased performance and 
alertness 
• Memory and cognitive impairment 
• Stressed relationship 
• Occupational injury 
• Automobile injury 
• High blood pressure 
• Heart attack 
• Stroke 
• Obesity 
• Type 2 Diabetes 
• Depression and mood disorder 
• Poor quality of life 
 
	
Fast Track Joint Replacement Surgery 
Fast track joint replacement surgery incorporates several unique aspects compared 
to conventional approaches. It begins prior to surgery with thorough information 
regarding the procedure, postoperative pain management and rehabilitation (Krenk, 
Jennum, & Kehlet, 2013). The fast track methodology incorporates protocols such as 
spinal anesthesia with nerve block instead of general anesthesia; as a result, post 
		13 
anesthesia side effects such as nausea and vomiting are eliminated and respiratory 
complications are minimal. An opioid sparing multimodal analgesia approach is used that 
avoids the effect of these substances, particularly heavy sedation. Since patients are not 
sleepy and groggy after surgery, mobilization on the day of surgery is possible. Early 
mobilization leads to reduced risk of deep vein thrombosis and pulmonary embolism. 
Moreover, a shorter length of stay is possible, which helps to prevent hospital-acquired 
infection (Orthopaedics Today Europe, 2016). Table 3 outlines the key characteristics of 
the fast track approach. 
Table 3 
Key elements in the fast track approach to perioperative care after total hip 
replacement and total knee replacement.  
Phase of Care Key Features 
Pre-Operative Education regarding: 
• Surgical procedures 
• Expected length of stay 
• Pain management 
• Rehabilitation exercises 
• Nutrition 
During 
Hospitalization 
• Multimodal opioid sparing analgesia (IV Tylenol, 
NSAID) 
• Spinal anesthesia 
• Several daily mobilization sessions 
• No drains, catheters, and so forth 
• No benzodiazepines  
• Functional discharge criteria 
At Home • Analgesic regime continues as necessary 
• Daily rehabilitation exercises continue as necessary 
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Sleep Deprivation after Major Surgery  
Following major surgery most patients experience a pronounced change in their 
sleep architecture and sleep quality. Typically, the amounts of slow wave NREM deep 
sleep and REM sleep are markedly reduced or even lacking immediately after surgery 
(Krenk, Jennum, & Kehlet, 2014).  Sleep in the postoperative stage is affected by three 
categories of factors, as illustrated in Figure 2 and itemized in Table 4.	
	
  
Sleep	
Depriva+on	
Surgical	Stress	
Response	
Intrinsic	
(Personal	)	
Factors	
Extrinsic	
(Environmental)	
factors	
Figure 2 
Factors that affect post-operative quality and quantity of sleep by category. 
		15 
Table 4 
Factors that may contribute to postoperative, sleep disturbances (Rosenberg-Adamsen, 
Kehlet, Dodds, & Rosenberg, 1996)
 
The surgical stress response is related to the magnitude and duration of the 
operative procedure, which affects the degree of postoperative sleep disturbance, 
particularly in cases where there is more extensive surgical trauma (Rosenberg-Adamsen, 
Kehlet, Dodds, & Rosenberg, 1996). Inflammation is a response to surgery that serves to 
protect the injured tissue and initiate healing. (Pilkington, 2013). During this process, the 
production of substances called cytokines increases. The affected area becomes reddened, 
swollen, hot, and often painful, and it becomes difficult to sleep. In addition, starvation 
after major surgery may be associated with decreased REM sleep and increased slow-
wave sleep (Pilkington, 2013). 
Intrinsic factors	include pain and opioid medication, anxiety and stress, and 
discomfort associated with being in a hospital environment.  Pain can cause major 
interference with falling and staying sleep. Opioids alone as a pain medication have a 
 Surgical Stress 
Response 
•  Magnitude of surgery 
•  Duration of surgery 
•  Inflammation 
•  Starvation 
Intrinsic Factors 
•  Pain 
•  Opioids 
•  Stress and anxiety 
•  Usual sleep profile 
Extrinsic Factors 
•  Noise 
•  Room temperature 
•  Light 
•  Observation and 
nursing procedures 
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negative impact on sleep architecture. In addition, an intricate relationship exits between 
sleep, opioids and pain, where reduced sleep can lead to hyper analgesia and increased 
opioid demand. (Krenk, Jennum & Kehlet, 2014; Pilkington, 2013). Anxiety and stress 
associated with hip and knee replacement surgery represent a normal human reaction; 
these are considered major surgeries. Patients are likely to worry about their surgery and 
the recovery after surgery and about how the family will manage during their absence. 
(Green,Brown, & Iwama, 2015). The hospital stay after hip or knee replacement takes 
place in an unfamiliar and often frightening environment. Most people are not 
comfortable sleeping in a hospital room or a hospital bed, even when they occupy a 
single room that allows privacy. Additional factors on a hospital floor that may be 
intolerable to some are other patients’ emergencies and disturbances caused by confused 
patients, as well as hospital routines such as cleaning, floor polishing, medication 
dispensing, monitoring of vital signs every four hours, mealtime, and shift changes 
(Green, Brown, & Iwama, 2015). 
The environment in a hospital can be replete with extrinsic factors that affect 
sleep quality and quantity.  Extraneous noise is a major source of environmental stimulus 
and includes staff conversation, telephones and television. The disturbances caused by 
noise create fragmented sleep. Post-surgical patients are also more sensitive to 
environmental noise, which emphasizes the need for quieter environment at night.  
Melatonin is a natural hormone produced by the body’s pineal gland that is key to the 
sleep-wake cycle. After 9 pm, the melatonin level in the blood rises, which makes the 
person feel less active as sleep becomes more inviting. The production of melatonin is 
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inhibited by light exposure (National Sleep Foundation, 2016). Excessive high or low 
ambient temperature can affect sleep, as there is a close and complex association between 
thermoregulation, circadian rhythms and sleep. Ambient temperature above 75 °F and 
below 54 °F will disrupt sleep (Winter, 2013). A room temperature of 65–68 °F is 
commonly cited as the ideal. (Pilkington, 2013; Green, Brown & Iwama, 2015).  
In summary, having sufficient sleep supports health and well-being. The bodily 
disruption created by surgery, intrinsic factors such as stress, anxiety and the unfamiliar 
setting, and extrinsic factors including light exposure, high or low room temperatures, 
and nocturnal routines and procedures carried out by nursing staff, create sleep 
disturbance. All are factors that could be modified or eliminated in the post-operative 
period to achieve improved sleep. In the next section, the author proposes that 
occupational therapy should play a role in this endeavor.   
Rest and Sleep as Important Occupations 
Rest, sleep, sleep preparation, and sleep participation are recognized as core 
occupations in the Occupational therapy practice framework: Domain and process 
(American Occupational Therapy Association, 2014). Clinical examples of how rest and 
sleep can be part of OT intervention include 
• educating an individual with rheumatoid arthritis on how to conserve energy 
and rest during kitchen activity; 
• encouraging an elderly client in a skilled nursing facility to engage in sleep by 
taking a power nap after lunch and before the OT/PT session; 
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• educating mothers to have quiet time before bed, reading bedtime stories to 
children for sleep preparation; 
• assuring a restful sleep by training the older adult to perform toileting activity 
and to take medication before bed in a program to enhance sleep participation. 
“Sleep plays an essential role in physical, cognitive and emotional functioning as well as 
occupational performance and participation; it is now considered within scope of 
occupational therapy practice. However, since sleep is not routinely assessed or 
addressed in standard practice, a practice gap exists” (Fung, Wiseman-Hakes, Nguyen, 
Stergiou-Kita & Colantonio, 2013, p. 384).	 	 	
 
Theoretical Basis 
Two frameworks provided the basis for the author’s project. They served to 
support understanding of the mechanism for change and to ground the intervention 
design. Adult learning theories describe ways in which adults assimilate knowledge, 
skills and attitudes. Since the doctoral project involved adult education, it was logical to 
incorporate this theory. To meet the unique learning needs of the adult population, 
Malcolm Knowles provided the foundation for this area of theory development by 
introducing the concept of andragogy, or the “art and science of helping adults learn” 
(Kaufman, 2003, p. 213). Knowles discusses five general principles of andragogy for 
adult learning as follows (Gallagar & Bell, 2015):  
1.  Adults are intrinsically and extrinsically motivated to learn.  Motivation is the 
pillar on which adult learning is built.  
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2.  Adults have the need to know why they should learn something. Activities were 
designed by the author to facilitate real experiences of better quality and longer 
duration of sleep, for example, to be the most effective. 
3. Adults have deep needs to be self-directing. Adult learners resist learning when 
they feel others are imposing information, ideas or actions on them. 
4.  Adults are relevancy oriented. Adults enter into a learning experience with a task 
or life centered orientation. They want to know the relevance of what they are 
learning to what they deem to be important and what they want to achieve. In the 
author’s study, activities or suggested recommendations were applied to clients’ 
daytime routines and nighttime environments. Clients were focused on “doing” 
rather than simply “knowing.” 
5.  Adults bring life experiences and knowledge to the learning process. Adults like 
to be given the opportunity to use their existing foundation of knowledge and 
experience gained from life experience and to apply it to their new learning. 
To apply principles of adult learning theory, one should establish an effective 
climate wherein participants feel safe expressing them and are given the opportunity to 
diagnose their own needs and learning strategies. These individuals should also be 
encouraged to participate in active problem solving and evaluation of their progress, and 
should be viewed as an equal in the learning process with the instructor being viewed as a 
facilitator (Kaufman, 2003).  Adult learning theory has been successfully used with a 
variety of patient education programs in the literature, including those related to low back 
pain and intensive care unit stays (Breese & French, 2012;Mitchell & Courtney, 2005; 
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Van Wyk,  Backwell, & Townson, 2015).  
Social cognitive theory (SCT) refers to a psychological model of behavior that 
emerged primarily from the work of Albert Bandura (1977).  The core concept of this 
theory is that personal, behavioral, and environmental factors influence one another in a 
bidirectional, reciprocal fashion. The primary focus of social cognitive theory is behavior 
change, and it integrates constructs, concepts and processes from cognitive, behaviorist 
and emotional models. At the core of this theory is Bandura’s Triadic Reciprocal 
Determinism model, depicted in the Figure 3 drawing. 
 
Figure 3 
A drawing illustrating Bandura’s Triadic Reciprocal Determinism model (Bandura, 
1977). The interaction of behavioral, personal, and environmental factors determines 
human motivation and functioning.  
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The author’s intervention incorporated strategies consistent with social cognitive 
theory. Observational learning or modeling, in the form of live demonstration combined 
with verbal and written description, was used to promote behaviors needed to improve 
quality and quantity of sleep (Denler, Wolters, & Benzon, 2014). Social cognitive theory 
proposes that providing models of the behavior to be learned is often an effective means 
of instruction. This principle was part of both staff training and client training, which was 
the foundation of the author’s intervention.  Techniques employed with nurses, patient 
care technicians, hospitality staff, the physical therapist and food service personnel 
during in-service sessions included YouTube videos, PowerPoint presentations, and 
educational handouts. The aim was to convey the critical role of adequate sleep in the 
hospital setting and model the benefits of modifying environmental and personal factors 
to improve sleep. During the study, the participants in the experimental group learned to 
modify or substantively change their sleep routines by observing each other, talking to 
each other and sharing their personal experiences with each other. The occupational 
therapist spent an extra 30 minutes every day with the experimental group in order to 
educate and instruct clients on the intervention strategies. 
Reinforcement is a second key principle that plays an important role in learning a 
behavior. Once a potentially beneficial behavior is learned, a person will be encouraged 
to repeat that behavior if he or she experiences a positive outcome, or will be discouraged 
to repeat that behavior if he or she experiences a negative outcome (Ormrod, 2006). For 
example, if increasing daytime activity and eliminating daytime naps improves a client’s 
length of sleep, he or she is positively reinforced and is likely to continue the routine. On 
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the other hand, if drinking coffee plays an important role in learning a behavior after 7 or 
8 pm results in difficulty falling asleep, then the client is negatively reinforced and is less 
likely to repeat that behavior.  
Self-efficacy, probably the most important determinant of behavior change, is 
developed over time through continued experience with outcomes associated with 
particular actions (Croyle, 2005).  Self-efficacy is referred to as confidence in one’s 
ability to take action and overcome barriers (Croyle, 2005). Once the client adheres to 
instructions designed to improve quality and quantity of sleep, and learns that sleeping 
better results in more energy and improved activity tolerance the next day, this 
strengthens his or her efficacy expectations, or belief in his or her ability to succeed. 
(Ormond, 2006). The client is thus encouraged to continue to use at home the strategies 
recommended by the therapist. Success at achieving adequate sleep strengthens outcome 
expectations, or the belief that the positive benefit will persist with continuation of the 
learned behavior.  
Figure 4 
Efficacy and outcome expectation in social cognitive theory (Ormond, 2006). 
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In summary, adult learning theory (Knowles, 1980) and social cognitive theory 
(Bandura, 1977) provided a context for choosing the most effective methods for teaching 
adults new routines designed to improve sleep at the joint replacement center.  They 
support the author’s expectation that practicing learned modifications in personal and 
environmental elements, and experiencing positive results, would lead to improved 
occupational performance in the area of sleep in the short term and over time. The next 
step was to examine this assumption to see if it is consistent with and supported by 
evidence from the applicable health sciences and academic literature. 
Evidence Summary 
Based on the author’s personal communications with patients and extensive 
literature review, it became clear that sleep problems after joint replacement surgery were 
a major issue. Therefore, the identified problem addressed by the author’s project is sleep 
deprivation in a fast track joint replacement center, and the goal was to demonstrate the 
effectiveness of a non-pharmacological intervention provided by occupational therapy for 
improved sleep (See Appendix A).  
Two main questions guided a search of the literature for evidence on non-
pharmacological interventions to mitigate post-surgical sleep deprivation in the hospital. 
The questions were: 
1. What evidence exists to support sleep deprivation in fast track joint replacement 
center? 
2. What evidence exists that supports the effectiveness of non-pharmacological 
intervention for sleep promotion? 
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Using the databases PubMed, CINAHL, Psych Info, and Web of Science, and the online 
search engine for the American Journal of Occupational Therapy (AJOT), evidence was 
reviewed related to these two identified problems. Highlights of the research and results 
relevant to the research questions are reported next. 
 
Question 1: What evidence exists to support sleep deprivation in fast track joint 
replacement center? 
Krenk and colleagues (2012) evaluated Rapid Eye Movement (REM), sleep 
duration and sleep architecture before and after fast-track hip and knee replacement 
surgery where the length of stay was less than 3 days.  The authors found that the mean 
REM sleep time decreased from 18.2% of total time to 1.2% on the first post-op night 
and the awake time increased from 19.1% to 44.3% (Krenk, Jennum, & Kehlet, 2012).  
Krenk and colleagues  (2014) evaluated the effect of Zolpidem on sleep architecture in an 
elderly population undergoing hip or knee arthroplasty. One night of treatment with 
Zolpidem did not significantly improve sleep architecture; however, participants showed 
significant improvement in sleep quality and fatigue associated with fewer post-operative 
arousal periods. (Krenk, Jennum, & Kehlet, 2014). Krenk and colleagues (2013) 
evaluated patients’ levels of activity, sleep and cognition after fast track hip or knee 
arthroplasty. According to the results of this study, sleep disruptions may contribute to 
decrease in cognitive function and fatigue after surgery and is worsened by the surgical 
stress response, which impairs sleep (Krenk, Jennum, & Kehlet, 2013).    
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Question 2: What evidence exists that supports the effectiveness of non-
pharmacological intervention for sleep promotion? 
In order to improve sleep management for individuals with Parkinson’s disease, 
Gregory and colleagues  (2012) developed a program based on a cognitive behavioral 
therapy (CBT) approach for decreasing insomnia. The results demonstrated that the CBT 
approach is effective in management of insomnia symptoms among patients with chronic 
conditions (Gregory , Morgan , & Lynall , 2012).  Leland and colleagues (2016) 
conducted a group comparison study on napping and nighttime sleep. One aim was to 
understand the relationship between an occupation-based intervention and sleep. The 
authors found that duration of the daytime nap directly impacts nighttime sleep. The 
occupational therapy intervention, which was based on lifestyle redesign and elimination 
of long daytime napping, resulted in better sleep at night (Leland, Fogelberg, Sleight, 
Mallinson, Vigen,  & Blanchard, et al., 2016). Tang and colleagues evaluated non-
pharmacological sleep treatments with regard to their effect on patient-reported sleep 
quality, pain and well being in people with long-term cancer and non-cancer diagnosis. 
Non-cancer patients, who were included in the study, were patients, who were suffering 
from pain due to back pain, arthritis and fibromyalgia. The authors found that, both 
cancer and non-cancer pain patients benefited from non-pharmacological sleep 
treatments. Face-to –face treatments achieved better outcomes than those delivered over 
the phone or Internet (Tang , Lereya , Boulton , Miller , Wolke, & Cappuccio, 2015). 
Chapter 2 reviewed the theoretical and evidence base that supported the author’s 
doctoral project. Social cognitive theory and adult learning theory were found to 
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adequately guide intervention methods.  The body of evidence located by the author was 
found to favor non-pharmacological intervention to improve sleep. This supported 
implementation of the author’s program to evaluate the effectiveness of non-
pharmacological intervention to improve quality and quantity of sleep in fast track joint 
replacement center.  In Chapter 3 the author will describe specifics of the program 
design, method of delivery, implementation and outcome. 	
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Chapter - 3 Description of the Project 
Introduction 
Occupational therapy intervention for individuals that have problems with 
function as a result of sleep insufficiency is an emerging practice area. However, few 
occupational therapy practitioners have addressed the important occupation of sleep in 
acute care settings (Gentry & Loveland, 2013). There is a need to develop science-driven 
research and establish evidence to support acute care occupational therapy interventions 
that address sleep hygiene, defined as “a variety of different practices that are necessary 
to have normal, quality nighttime sleep and full daytime alertness” (National Sleep 
Foundation, 2016b: p.1).  In response to this need, the author designed, carried out, and 
evaluated an occupational therapy program to improve sleep in an acute care setting. This 
chapter focuses on the description of the program, its implementation and the findings of 
outcome research.  
Research Design 
The author’s doctoral project was a non-randomized, controlled study to evaluate 
the effectiveness of a non-pharmacological occupational therapy intervention to improve 
quality and quantity of clients’ sleep in a fast track joint replacement center. Study 
participants were individuals who received either knee or hip replacement surgery at the 
Comprehensive Joint Replacement Center at Norwalk Hospital in Norwalk, Connecticut, 
where the author was employed.  Data collection was performed during the period from 
March 2016, to July 2016. Upon initiation of the project, the first 36 clients that were 
admitted for surgery and eligible for the program were assigned to the control group, and 
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the subsequent 40 clients were assigned to the experimental group. Participants in the 
control group received routine occupational therapy, while those in the experimental 
group received, in addition to routine occupational therapy, the non-pharmacological 
sleep intervention.  
Project Phases Overview 
The doctoral project research was carried out in three phases, namely preparation, 
implementation and data analysis. The activities that were performed in each phase are as 
follows: 
1. Phase 1 – Preparation. The author designed the occupational therapy sleep 
intervention, composed the research proposal, applied for and acquired IRB 
approval from the hospital and Boston University, and screened prospective 
participants to determine eligibility to participate in the study. 
2. Phase 2 – Implementation. Participants determined to be eligible were enrolled, 
the program was carried out as designed, and data were collected. Figure 5 depicts 
the flow of implementation, including clients included and excluded, assignment 
to control and experimental groups, the three data collection points, and 
assessment tools.  
3. Phase 3 – Data Analysis.  Data were analyzed to determine if findings disproved 
the null hypotheses. The potential limitations and strengths of the study were 
examined.   
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Figure 5 
Implementation phase flow chart. 
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Preparatory Phase 
The Institutional Research Board (IRB) committees at Norwalk Hospital and 
Boston University (see Appendix B) reviewed the author’s proposed research and 
approval was obtained (see Appendix C). The members of IRB committee agreed to grant 
the author permission to implement the study and collect data at the Joint Replacement 
Center. Dr. Ian Weir, Program Director, Department of Sleep Medicine, Norwalk 
Hospital agreed to serve as Primary Investigator (PI).  
The total of 100 participants were assessed for eligibility; 76 participants were 
included and 14 participants were excluded. Inclusion and exclusion criteria were as 
follows.  
• Inclusion Criteria. Male and female adult participants who underwent joint 
replacement at the fast track joint replacement center. 
• Exclusion Criteria. History of sleep apnea, use of a CPAP machine at night as a 
sleep aide, non-English speaking, severe cognitive impairment, and presence of 
an unstable mental or physical condition 
Each individual who was screened as eligible and who verbally agreed to participate in 
the study signed an informed consent document (see Appendix A). 
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Implementation Phase 
Measurements 
Three measures were used to gather information on quality and quantity of sleep 
and functional independence.  
• Richards-Campbell Sleep Questionnaire (RCSQ). A self-report measure of 
sleep quality consisting of 5 questions. Participants responded by rating the 
quality of the previous night’s sleep in five areas using a visual analog scale (See 
Appendix D) 
•  Self-Reported Duration of Sleep (SRDS). A self-report measure of sleep 
quantity. Participants responded by writing the number of hours slept during the 
previous night.  
• Functional Independence Measure (FIM). A modified version of the original 
FIM, using self-report of function in eight areas of activities of daily living 
(ADL), was used to gather pre-surgical and post-surgical data. Participants 
responded by rating each of eight areas of function on a scale of 0–7, with 7 
indicating complete independence. On the day of discharge, the therapist using 
the Uniform Data System (UDS) version of the FIM recorded the FIM score. This 
instrument is customarily used as part of occupational therapy evaluation and 
treatment at the hospital (see Appendix E) 
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Data Collection 
Data collection for both the control and experimental groups took place three 
times during the research period, as shown in Figure 5.  It proceeded as follows: 
• Time 1. The RCSQ, SRDS and FIM were completed during the customary patient 
information meeting, which was held approximately two weeks prior to scheduled 
surgery. 
• Time 2. The RCSQ, SRDS and FIM were completed on the day of discharge from 
the hospital after surgery. 
• Time 3. On the day of discharge, a packet containing the RCSQ, SRDS and FIM 
was given to each participant, with the instruction to fill out the measures and 
return them 2 weeks after surgery using the self-addressed stamped envelope that 
was provided. Phone calls were made to participants who failed to send the survey 
back within two weeks and data were collected via interview.  
Occupational Therapy Intervention 
Participants in the control group received routine occupational therapy 
intervention.  On the first day post-surgery, each client was seen by an occupational 
therapist for a 45-minute session. The therapist evaluated the client’s performance of 
activities of daily living, and he or she received instruction on how to use adaptive 
equipment for dressing and toileting and on how to carry out a safe toilet transfer. On the 
second day post-surgery and continuing until discharge, clients were seen for ADL 
performance evaluation and were trained in safe methods to get in and out of a tub or 
shower, car and bed. Clients and their caregivers were provided with written and verbal 
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instructions to use at home when discharged from the hospital. 
Each participant in the experimental group received the non-pharmacological 
intervention in addition to the routine occupational therapy intervention. On the night of 
surgery, the author provided a “sleep kit” that contained an eye mask and ear plugs as 
well as a handout containing information about the recommended daytime routine and 
nighttime modifications. A laminated sheet, which read, “Sleep in Progress,” was 
attached to the door of his or her hospital room from 8.30 pm to 7.30 am.  Photographs of 
these items can be seen in Figure 6, and the content of the handout is presented in Figure 
7. The author visited the hospital unit each night to ensure that staff were following 
program guidelines regarding limiting light, noise and interruptions as well as 
maintaining room temperature between 60°–70° F. The author also visited individual 
participants to provide encouragement for practicing the sleep hygiene methods and to 
reinforce teaching.  
Figure 6  
Photographs of the sleep kit and the notification that was hung on each participant’s 
door. 
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Figure 7 
Content of the educational handout provided to participants in the experimental group. 
 
Data Analysis Phase 
Statistical Procedures 
A professional statistician employed by the hospital conducted data analysis. 
Descriptive statistics, namely means and standard deviations, were obtained for the 
characteristics of the control group and experimental group, and then chi-square and t-test 
analysis was used to establish statistical similarity. Student T-tests and one-way analysis 
of variance (ANOVA) were calculated to determine if there were significant differences 
in the RCSQ, SRDS and FIM scores between the two groups at Time 1, Time 2, and 
Recommendations for the daytime routine (personal factors modification): 
• Diet: Avoid consumption of caffeinated beverages after 2 pm, as the caffeine 
remains in the system for 8 hours after consumption and can interfere with 
falling asleep. 
• Physical Activity: Work with occupational therapy and physical therapy at the 
scheduled times during the day. Walk 500–700 feet with nursing staff during 
the evening. 
• Daytime Nap: Limit daytime napping to 10–30 minutes during early afternoon 
and avoid taking a late afternoon nap. 
Recommendations for nighttime (environmental factors modifications): 
• Light: Minimize all sources of light in the room after 9.30 pm every night. Use 
the eye mask to block the light. 
• Noise: Turn off all the electronic and mobile devices to help maintain a quiet 
room. Use the earplugs to block noise. 
• Room Temperature: Keep room temperature comfortably cool, between 60°–
70°F, and well ventilated. 
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Time 3.  Repeat measure ANOVA was used to test for significant change in the three 
measures from Time 1 to Time 2, Time 2 to Time 3, and Time 1 to Time 3 within each 
group. 
Results 
The total number of individuals screened for participation in the study was 100. 
Of this number, 76 were included and 14 were excluded.  Thirty-six were successfully 
recruited for the control group and 40 for experimental group. The sample characteristics 
are displayed in Figure 8 and the analysis is shown in Table 5. The average age of the 
participants was 69.57 years (SD=7.9) and 65% were female (65%,). The left side was 
the site of surgery in 56.57% and 57.89 % were knee replacements surgery. There were 
no statistically significant differences between the two group participants with regard to 
age, gender, side of the joint replacement and type of surgery. Therefore, they were 
probabilistically equivalent and comparable for the study.  
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Figure 8 
Graphic depiction of sample characteristics. 
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Table 5 
Analysis of sample characteristics. 
 
 
 
 
  
  
Control Experimental p value 
n = 36 n = 40   
Age (Mean) 69.77 69.37 0.8266 
 
Gender 
   
 
Male 12 14 
0.8785 
 
Female 24 26 
Side 
   
 
Right 15 18 
0.5229 
 
Left 18 21 
 
Both 3 1 
Type of Surgery 
   
 
Hip 14 18 
0.59 
 Knee 22 22 
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Figure 9 allows visualization of the Richards-Campbell Sleep Questionnaire 
(RCSQ) mean scores with standard deviations. This questionnaire measured quality of 
sleep for the control and experimental groups at Time 1, Time 2 and Time 3 data 
collection. Statistical analysis comparing RCSQ scores for both groups appears in Table 
6. Mean score at Time 1 prior to surgery for the control group was not statistically 
significant (p=0.945). At Time 2 day of discharge, the RCSQ score in the experimental 
group was significantly higher than in the controls (p=0.0006). Also, within group 
analysis revealed that the experimental group reported significantly improved quality 
(p=0.0024) of sleep after joint replacement surgery compared to before the surgery, while 
quality decreased significantly (p=0.04) in the control group. At Time 3 post discharge, 
there was no significant difference in Time 3 RCSQ scores between groups (p=0.6565). 
The analysis results were similar for self-reported duration of sleep (SRDS), 
which measured quantity of sleep. Graphed data is provided in Figure 10 and statistical 
information in Table 7. No significant difference between the experimental and control 
groups was found for either Time 1 (p=0.7591) or Time 3 (p=0.6259). At Time 2 post 
surgery, the experimental group reported significantly better quantity of sleep compared 
to the control group (p=0.0006). A reported increase in quantity of sleep from Time 1 to 
Time 2 for the experimental group was significant (p<0.0001), while no significant 
change was noted in the control group for quantity of sleep. On the other hand, there were 
no significant between group differences or within group change in FIM Scores, as 
shown in Figure 11 and Table 8. 
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Figure 9 
Comparison of Richards-Campbell Sleep Questionnaire (RCSQ) mean scores.
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Table 6 
 
Analysis of Richards-Campbell Sleep Questionnaire (RCSQ) between group differences. 
 
 
 
Control Experimental 
p value 
n = 36 n = 40 
M (SD) M (SD) 
RCSQ 
   Pre-Op 73.72 (21.60) 69.95 (21.33) 0.9430 
Day of Discharge 66.58 (21.09) 82.02 (16.49) 0.0006 
Post-Op 77.1 (21.98) 79.72 (15.76) 0.6565 
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Figure 10  
 
Comparison of Self-Reported Duration of Sleep (SRDS) mean scores. 
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Table 7 
Analysis of self -reported duration of sleep (SRDS) between group differences. 
  
Control Experimental 
p value 
n = 36 n = 40 
M (SD) M (SD) 
SRSD 
   Pre-Op 6.69 (0.93) 6.61 (1.3) 0.7591 
Day of Discharge 6.4 (1.57) 7.6 (1.41) 0.0006 
Post-Op 6.90 (1.40) 7.4 (1.57) 0.6259 
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Figure 11  
 
Comparison of Functional Independence Measure (FIM) mean scores. 
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Table 8  
 
Analysis of Functional Independence Measure (FIM) between group differences. 
 
 
 
 
 
 
 
 
Discussion 
The results of this study demonstrated that improvement in sleep quality and 
quantity can be achieved in clients undergoing fast track joint replacement surgery who 
receive occupational therapy intervention that incorporates implementation of sleep 
hygiene practices. Moreover the change appears to persist after the client returns home.  
It is worth noting that the experimental group participants were observed to take less time 
to complete their morning routines and activities of daily living than the control group.  
Also, pain management appeared to be less troublesome in the experimental group, as 
these participants reported lower intensity pain and required less pain medication.  
Overall the mood and energy were observed to be better in the experimental group. These 
behavioral observations parallel the anticipated benefits of achieving sufficient sleep after 
  
Control Experimental  
n = 36 n = 40 P value 
     
FIM 
  
 
Pre-Op 55.58 55.25 0.75591 
Day of Discharge 45.61 45.1 0.755 
Post-Op 54.45 55.05   0.7555 
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major surgery, which include reduced pain and need for pain medications, less stress and 
anxiety, and possibly faster healing.   
Limitations 
A number of limitations with regard to the implementation of the author’s 
doctoral project research should be noted.  
• Links between adult learning theory and social cognitive theory with the process of 
learning to modify sleep hygiene were theorized by this author and had not otherwise 
been tested empirically. 
§ Only one person, the author, conducted the study. Possible bias in favor of the 
experimental group, perhaps manifested as subtly better quantity and quality of 
attention, is always a consideration.  
§ Dependent measures based on self-report are inherently subjective. Self-reported 
sleep quantity and quality may not have captured nighttime awakening or extended 
sleep disruption. Actigraphy or EEG would be needed to objectively record data of 
this kind. 
§ There was a limited period for follow-up data collection, which resulted in missing 
data. Moreover, the duration of follow-up did not provide a comprehensive picture of 
how modified sleep behavior might be maintained over time. 
§ During the implementation phase, changing clients’ daytime routines and nighttime 
habits was difficult.  
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§ The acute care population was limited to individuals undergoing joint replacement 
surgery, and findings may not generalize to other post-surgical populations; further 
research is needed. 
Strengths 
One notable strength is the design of the study. Though assignment to group was 
non-randomized, use of a control group and careful attention to maintaining consistency 
in the program delivery served to raise the level of evidence.  The Comprehensive Joint 
Replacement Center was a dedicated unit with dedicated staff who helped to ensure that 
delivery of the program remained consistent throughout the implementation period. The 
same nursing staff, therapists, and other healthcare professionals were scheduled during 
the shifts where implementation took place, and the author visited the hospital every 
night to ensure that the program was being carried out as planned. The sample size of 76 
provided adequate statistical power to detect a difference or change. Both groups had 
similar baseline characteristics with no significant differences found. The findings from 
the data analysis disproved the null hypothesis and supported the alternative hypothesis. 
Where between group differences and within-group change were significant, p was 
consistently smaller than 0.01.   
Although the broader sleep literature has emphasized the modifications of sleep 
routines and the promotion of healthy sleep habits, few studies have explored 
interventions that collectively target people’s environment as well as their habits, roles 
and routines to address sleep (Leland,et al. 2014). Thus, this study aimed to provide 
preliminary evidence that would inform future occupation-based intervention research in 
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the area of sleep. It contributed to the body of evidence that a non-pharmacological and 
occupation-focused intervention provided by occupational therapy can significantly 
improve the quality and quantity of sleep in clients receiving acute care following fast-
track joint replacement surgery. A description of the plan for program evaluation and its 
implementation, as well as thoughts about implications for future work, follow in Chapter 
4. 
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Chapter - 4 Evaluation Plan 
Introduction 
In previous chapters the author has established that sleep and rest are recognized 
as core occupations in the Occupational Therapy Practice Framework: Domain and 
Process (American Occupational Therapy Association, 2014) and that occupational 
therapy intervention for individuals that have problems with function as a result of sleep 
insufficiency is an emerging practice area. The author addressed the important occupation 
of sleep in an acute care setting by designing, implementing and testing a non- 
randomized controlled pilot study to evaluate the effectiveness of a non-pharmacological 
occupational therapy intervention to improve quality and quantity of patients’ sleep in a 
fast track joint replacement center.  As there is a continued need to develop science-
driven research and establish evidence to support acute care occupational therapy 
interventions that address sleep hygiene, the next step would logically be expansion of 
this program in terms of number of clients served and length of follow-up after discharge. 
This chapter outlines a plan for program evaluation for this next phase of program 
development and implementation.  
Vision 
Program evaluation is the systematic assessment of the processes and /or 
outcomes of a program with the intent of furthering its development and improvement 
(Newcomer, Hatry, & Wholey, 2010). The non-pharmacological intervention to improve 
sleep was a new program that was implemented in the comprehensive joint replacement 
center at Norwalk Hospital.  Several stakeholders were pleased at the findings of the pilot 
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study, leading to potential willingness to continue the program.  Various levels of 
information were gained from the program evaluation of this pilot phase. Ongoing 
program evaluation will be a valuable tool to provide further evidence that an 
occupational therapy program of non-pharmacological intervention to improve sleep in 
individuals undergoing fast track joint replacement surgery should be more fully 
established.  
 Program evaluations are divided into two categories, formative and summative 
(Evaluation Toolbox, 2010). Formative evaluation takes place while program 
development is in progress and is used to confirm the value of the program’s design and 
activities, while summative evaluation looks at the impact of the intervention on the 
target group. This latter type of evaluation is considered most often as “evaluation” by 
project staff and funding bodies because it serves as a method for finding out what the 
project achieved (Evaluation Toolbox, 2010). Summative evaluation can take place 
during initial implementation of a project, but is most often undertaken in later stages of 
implementation after its initial value has become apparent. The continuing summative 
program evaluation for the ongoing study of the author’s intervention will be undertaken 
in a collaborative manner with key stakeholders and operational staff.  Stakeholders will 
have an option to share their ideas about the strengths and weaknesses of the program 
that was piloted or to modify the current program design for future replication 
(Newcomer, et al, 2010). The stakeholders will be engaged and involved in every step of 
the program evaluation to ensure the evaluation goals and design corresponds with the 
intended user’ goals and values. 
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Key Stakeholders 
 The key stakeholders for the non-pharmacological intervention to address sleep 
hygiene in the hospital are the author, other occupational therapists who might implement 
the program, clients who participate in the program, and family members and caregivers 
of the participants. Other important stakeholders include the nursing staff who follow the 
author’s recommendations and assist the participants with their personal and 
environmental modifications, Norwalk Hospital and administrative staff such as head of 
the orthopedic department, medical directors, President and Chief Operating Officer. 
Each stakeholder will be interested in different information from the program evaluation. 
Patients and their caregivers would like to know if the program is safe and effective, 
whereas medical directors would like to know if the program is cost effective and 
improves patient satisfaction.  
Evaluability assessment 
Evaluability assessment is a systematic process for analyzing the plausibility of 
achieving program evaluation objectives and acceptability to key stakeholders 
(Newcomer, et al, 2010). Essentially, the role of this type of exploratory evaluation is to 
examine the readiness of a program for evaluation. There are six steps in an evaluability 
assessment. 
Step 1: Involve intended users of evaluation information (Wholey, Hatry, & 
Newcomer, 2004). The plan for launching evaluability assessment is to invite participants 
who were included in the experimental group, caregivers, nursing staff, medical directors 
and other hospital administrator staff to one or more focus groups or semi-structured 
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interviews. 
Step 2: Clarify the intended program from the perspectives of policymakers, 
program managers, those involved in service delivery, and other stakeholders 
(Wholey, et al., 2004). The goal of the focus groups will be to gather information about 
perceptions and acceptance of the non-pharmacological intervention and to address the 
value of incorporating sleep hygiene training during hospitalization. The author will 
arrange for semi-structured interviews with the medical directors and other hospital 
administrators with the aim of fully understanding their perception of the intervention, 
their goals for the author’s program, and their intended use of program evaluation 
information. 
Step 3: Explore the program reality, including the plausibility and 
measurability of program goals: In the focus groups and the interviews, the author will 
review the quantitative outcomes, as well as qualitative information gathered, with the 
key stakeholders (Wholey, et al., 2004). The data analysis will be shared, which 
demonstrated significant change in quality and quantity of sleep as a result of the 
intervention, as well as significant differences between the control and experimental 
groups. The value and utility of the Richards-Campbell Sleep Questionnaire (RCSQ), 
Self -Reported Duration of Sleep (SRDS), and Functional Independence Measure (FIM) 
as outcome measures will be discussed.  Use of visual graphs will facilitate clear 
understanding of the outcome accomplishments of the program. Moreover, the author 
will talk about written and spoken feedback regarding the value of the sleep hygiene 
program from hospital staff, patients, and caregivers. 
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Step 4: Reach agreement on any needed changes in program activities or 
goals  (Wholey, et al., 2004):  Participants of focus groups and interviews will be invited 
to offer their feedback, including suggestions for design modifications. After receiving 
the feedback from the participants, the author will make the needed changes and redesign 
the original logic model. 
Step 5: Explore alternative evaluation designs  (Wholey, et al., 2004): If the 
redesign of any aspects of the original program methodology needs to be considered, the 
author will explore different options. 
Step 6: Agree on evaluation priorities and intended uses of information of 
program performance (Wholey, et al., 2004):  In a process of negotiation, the author 
will ensure that the every member of the hospital administration team agrees that the 
outcome of the project will be mutually beneficial to them and the hospital. It will be 
important to ensure that all the members of the team understand that their participation is 
very important for the success of the project. The collaboration, cooperation, inclusivity, 
and participation of each stakeholder is essential to achieve consensus (Newcomer et al., 
2010). 
Logic Model 
An essential piece of information for the evaluability assessment team to review is 
the logic model for the program, which is shown in Figure 12. A logic model is a 
planning tool that clarifies and graphically organizes what a project intends to do what it 
hopes to accomplish for clear communication to all intended information users. The logic 
model typically includes resources, outputs, outcomes and external/environmental factors 
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and goals. The short term, intermediate and long-term goals for the implemented program 
are discussed below. 
Short Term Goals 
The experimental group participants will report at least 20 minutes of additional 
sleep than the control group participants as well as improved quality of sleep or better 
sleep. Their quality of sleep scores on the Richards-Campbell Sleep Questionnaire 
(RCSQ) at the time of discharge will be higher than control group scores by 10 points. 
Clients and their caregivers will express greater awareness regarding the relationship 
between sleep hygiene and improved sleep as a way of reversing expected sleep 
deprivation as the result of joint replacement surgery. 
Intermediate Goals  
The participants from the experimental group will continue to utilize the sleep 
hygiene strategies at home after discharge.  They will report that these practices were 
beneficial to improve their sleep experience. 
Long-Term Goals  
Overall gains in quality and quantity of sleep for individuals who received joint 
replacement surgery and the occupational therapy non-pharmacological intervention will 
be maintained after discharge. As a result of better sleep, participants will have improved 
health, better pain management, more positive mood, stronger immunity and most 
importantly enhanced safety. They will report higher levels of satisfaction with their 
hospital stay and recommend Norwalk Hospital to their friends and family. Increased 
referrals to the hospital will produce greater revenue for the hospital. Norwalk
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Hospital will incorporate the sleep improvement strategies as a standard practice to all the 
inpatient units, which includes medical, surgical, intensive care, and orthopedic units. 
	55 
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Methodology 
Core Purpose 
The core purpose of a summative program evaluation serves as the basis for the 
design and methods of inquiry.  It should be clearly and consistently evident throughout 
the process (Henry, 2010). The core purpose of this program evaluation will be to further 
establish a cause and effect relationship between the interventions geared at improving 
sleep and desired outcomes, as the program is introduced on a larger scale with longer-
term follow-up. A primary aim is to gain further insight about the practicality and 
effectiveness of personal and environmental modifications to improve sleep hygiene after 
joint replacement and other surgeries performed at Norwalk Hospital. The program 
evaluation will provide a means to achieve long-term goals and serve as a basis for 
medical directors and hospital administrators to make results-based decisions on future 
spending allocations. The expanded report of research results will help them to better 
understand what changes or modifications should be made and why. As an end result this 
expanded summative study will add to the knowledge database that will support the 
author and other occupational therapists interested in this practice area in developing and 
improving future project designs and implementation (Evaluation Toolbox, 2010). 
Scope 
 This new phase of program implementation and evaluation will take place at 
Norwalk Hospital. Participants will be selected from the fast-track joint replacement and 
at least one other surgical program, with at least 40 participants in the experimental group 
and in the control group for each population that is included. The expected duration of the 
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program evaluation would extend through a follow-up phase of approximately 12 weeks 
after the program completion and discharge. 
Research Design and Questions 
 As assignment to group in the initial study was non-randomized, a goal in this 
expanded research will be random assignment to group. Therefore, the planned 
quantitative research design is a randomized controlled trial. In addition to quantitative 
data collection, the author will also systematically collect qualitative information via 
semi-structured interviews and surveys. Qualitative information will be gathered in the 
area of satisfaction, as well as attitudes and perceptions of program quality and utility 
(Newcomer et al., 2010). Primary research questions for quantitative data gathering are: 
1. Will the results of the pilot phase of the author’s study be replicated with a new 
population of individuals receiving fast-track joint replacement surgery? 
2. Will the benefits of a non-pharmacological occupational therapy intervention to 
improve quality and quantity of sleep be generalizable to other surgical 
populations at Norwalk Hospital? 
3. Will client practice of learned sleep hygiene techniques continue twelve weeks 
post hospital discharge? 
Qualitative Data Gathering 
 Questions that will be asked to participants, nurses and administrators in order to 
gather qualitative information will be geared toward the perspective of each target 
audience. Table 9 lists Likert-style and open-ended survey questions for client participants 
in the research. Nurses and administrators will be asked open-ended questions via 
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interview or survey, as listed in Table 10. 
Table 9 
Survey questions for research participants. 
1:   I slept better and longer after participation in the program 
Strongly agree Agree Neither agree / 
Nor disagree 
Disagree Strongly 
Disagree 
2: The hospital staff had good knowledge and information about the sleep 
improvement program. 
Strongly agree Agree Neither agree / 
Nor disagree 
Disagree Strongly 
Disagree 
3: The training and education received during the hospital stay was adequate to 
continue the program at home. 
Strongly agree Agree Neither agree / 
Nor disagree 
Disagree Strongly 
Disagree 
4:I will recommend this program to others. 
Strongly agree Agree Neither agree / 
Nor disagree 
Disagree Strongly 
Disagree 
5: Briefly describe which activity/activities were most beneficial to you in this 
program. 
 
 
 
6: What would you change or like to see added to improve this program. 
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Table 10 
Survey or interview questions for nursing staff and hospital administrators. 
Questions for nursing staff Questions for hospital administrators 
§ What do you like most about the 
program? 
§ What do you like least about the 
program? 
§ How would you change the program 
to make it better? 
§ Did the participants report positive 
experiences while participating in this 
program? 
§ Did the non-pharmacological 
modifications (which were in addition 
to routine activities) comply with the 
established protocols and guidelines 
of hospital policies? 
§ Did the program enhance reported 
patient satisfaction? 
§ Was the program well received by the 
patient and caregivers in the 
community?  
§ Did the program enhance the quality 
improvement initiative for the 
hospital? 
§ Would you recommend continuation 
of the program? 
 
Data Management and Storage 
The data management plans for the expanded summative program evaluation will 
provide a secure and comprehensive system for collecting, storing, retrieving and 
analyzing data (Newcomer et al.,2010). A statistician will conduct data analysis. With 
regard to gathering qualitative information, the author will distribute paper-and-pencil 
surveys and oversee the provision of online surveys. She will train interviewers. 
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Qualitative information will be analyzed according to accepted processes in order to 
identify themes. All rules regarding informed consent and maintenance of confidentiality 
will be observed.  Electronic data will be stored on a computer that is protected with an 
encrypted password and backed up to a portable hard drive that is also protected with an 
encrypted password. Paper-based collection forms will be kept in a locked file cabinet at 
Norwalk Hospital. 
Report Writing 
In order to disseminate the results of this program evaluation to stakeholders, the 
author will generate a report that includes the results of both quantitative and qualitative 
data analyses and answers to the research questions. This report will include a one-page 
fact sheet highlighting the main findings of the program evaluation and a page of 
recommendations for future implementation based on the results of the evaluation.  
Conclusion 
 Expanded program implementation and evaluation of the author’s non-
pharmacological occupational therapy intervention to improve sleep is essential to 
continue to build the evidence base supporting this area of practice. The scope of the 
research will be expanded to include other surgical patient populations at Norwalk 
Hospital and longer duration of follow-up. Careful and detailed planning prior to and 
throughout this program evaluation process will ensure methodological rigor, help avoid 
pitfalls, and facilitate dissemination (Newcomer et al.,2010). 
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Chapter - 5 Funding Plan 
In response to a recognized need, the author designed, executed, and evaluated an 
occupational therapy program to improve sleep in an acute care setting. First, 
occupational therapy intervention for individuals that have problems with function as a 
result of sleep insufficiency is an emerging practice area, yet few occupational therapy 
practitioners have addressed the important occupation of sleep in acute care settings 
(Gentry & Loveland, 2013). Second, there is a need to develop science-driven research 
and establish evidence to support acute care occupational therapy interventions that 
address sleep hygiene, defined as “a variety of different practices that are necessary to 
have normal, quality nighttime sleep and full daytime alertness” (National Sleep 
Foundation, 2016b, p.1). In carrying out this doctoral project, the author 
• identified the personal and environmental factors that affect sleep;  
• recommended and implemented modifications in participants’ daytime routines and 
the nighttime environment as key aspects of an occupational therapy intervention 
for individuals undergoing surgery at a fast-track joint replacement center;  
• concluded after analysis of the results of the intervention that quality and quantity 
of sleep were significantly improved.  
The ultimate goal of this doctoral project was to provide evidence about occupation-
based intervention, as an innovative approach to enhance quality and quantity of sleep.  
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Funding Plan Introduction 
Creating a detailed funding plan is crucial for guiding future implementation and 
dissemination of the program. This funding plan addresses three funding scenarios, 
namely  
1. implementing similar programs that offer non pharmacological intervention at a 
fast track joint replacement center;  
2. creating consultation services to assist occupational therapy practitioners in 
developing and implementing interventions to enhance sleep in various clinical 
practice areas;   
3. disseminating results of program evaluation to the key stakeholders. 
 First, the author discusses the implementation costs of the research study. 
Second, consultation fees and a budget for the first two years of consultation services are 
addressed. Finally, the dissemination costs for presenting program evaluation results at 
the annual American Occupational Therapy Association and sleep meetings are provided.  
Available local resources, budgets of needed resources, and potential funding sources are 
described for program implementation as well as dissemination of program evaluation 
results.  
Available Local Resources 
The resources used in the preparatory phase were the time and consulting of 
Norwalk Hospital and Boston University IRB committees, advice and feedback from the 
academic mentor, peer mentors and most importantly guidance from the sleep medicine 
physician for the implementation of the program.  During the implementation phase, the 
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author spent time preparing and presenting in-services and training to hospital staff, 
orthopedic surgeons, her fellow coworkers, and other healthcare professionals who 
worked on the joint replacement floor. The education provided to the hospital staff helped 
in implementing this new intervention flawlessly.  During the dissemination phase, the 
key stakeholders, including hospital administrators, nurse mangers and nursing staff, 
were educated about the program evaluation results. The executive summary will be 
distributed to the key stakeholders to disseminate the program to medical, surgical 
services of the hospital. 
Financial Resources and Budget 
Three budgets are included in this funding plan. The first budget details the two-
year cost of the program implementation. Program implementation cost was higher in the 
second year compared to first year due to the implementation of the interventions.  Future 
services will follow the same basic budget for the occupational therapist time and written 
materials with slight increases due to inflation for future implementation. The second 
budget is a fee schedule for providing educational services to other occupational 
therapists interested in developing a non –pharmacological OT sleep intervention 
program for their own clinical practices. This fee schedule may also be subject to small 
increases because of inflation and competition in the future. The final budget covers 
dissemination of program results. The goal is to have the dissemination plan implemented 
within 12 months after the completion of the doctoral project. Dissemination of future 
program outcomes and evaluation results through poster presentations and paper 
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presentation at conferences would follow the same basic budget with modest increases 
due to inflation. 
Program Implementation Costs 
The implementation budget has been in process for two years, as the program was 
launched in the second year. One of the major costs for both years was the author’s 
salary.  The time the author spent in the preparation of the research and implementation 
of the program for two years was extensive. The second major cost was the consultation 
fees for the academic mentor through Boston University and the sleep medicine 
physicians at Norwalk Hospital. The third cost associated with the implementation of the 
program was connected with the written consent forms, the RCSQ and FIM survey forms 
to be filled out and the instructions given to each participant during the research program.  
The laptop costs were included in the first year, while other equipment such as printer 
and overhead projectors was available for institutional use and did not incur extra 
expenditures. Additional expenses for supplies, earplugs and eye masks were included in 
the second year budget. Finally, communication costs, namely via telephone, are 
budgeted for both years.  The author had incurred some costs of communication on her 
home or mobile phones during the implementation of the program. 
There was no cost billed to any participant’s insurance company since this 
program was provided as part of their admission to the joint replacement center. 
Estimated costs for two years of program implementation can be found in Table 11.   
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Table 11 
Budget for implementation costs. 
Budget Item Year 1 Year 2 
Personal Salary $23, 400 (10 hrs. /week) $35,100 (15 hrs. / week) 
Consultant Salary $600 + 2,400 $600+ 2,4000 
Instruction  
Written, Print out, 
Laminated signs in each 
room 
$50 $50 
Equipment 
Laptop, Printers, Internet, 
Overhead projector for 
presentation  
$1,000 for laptop 
Printer, and Overhead 
projector used was 
institution expense  
Printer, and Overhead 
projector – Institution 
expense  
Supplies $50 Paper, Pencils, Binders  
$150 
Eye mask, ear plugs.  
Communication  
Telephone use $ 25 $25 
Total $ 27,525 $ 38,325 
 
Educational Service Fees 
Educational service may be provided by the author, to other occupational 
therapists interested in developing and implementing the non-pharmacological 
interventions to enhance sleep in their clinical practices. Educational sessions presenting 
evidence-based information about personal and environmental modifications and the 
logistics of implementing the program will be offered. A fee of $ 200 would be set for 
each two-hour educational session. The educational sessions could be conducted in 
person locally or virtually using a web-based platform camera for distance learning. At 
this time, there are minimal additional costs to the author anticipated for educational 
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services. See Table 12 for educational budget specifics. The author’s personal resources 
will be utilized for educational services such as computer, printer, Internet, web camera, 
microphone and telephone. Marketing for the educational services can be done through 
social media such as Facebook and LinkedIn, without any additional fees to learners 
associated with them. 
Table 12 
Educational service fees. 
Service Fee to Learners	
Educational session $200 per session	
Additional print outs, hand outs $20	
* Costs: Personal computer, Internet, printing supplies, telephone and web camera will 
be utilized for the educational services budget 
 
Dissemination Costs 
Many dissemination activities can be completed without cost. For example, 
writing articles for peer- review journals and magazines, offering presentations, creating 
and distributing the executive summary to key stakeholders, and blogging can be carried 
out without any additional cost. For in-person dissemination of this project’s evaluation 
results, paper and poster presentations at two annual conferences are being considered. 
Costs for the paper or poster presentation includes conference registration fees, round trip 
travel to the conference location, lodging and meals at the conference, and printing costs 
for posters and handouts. See Table 13 for budget details. 
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Table 13 
Budget for AOTA and Sleep Conferences. 
Budget Item AOTA 2017 Conference	
in Philadelphia	
Sleep meeting	
2017 in Boston	
Registration $ 400	 $ 199	
Poster Printing/shipping $ 100	 $ 100	
Hand out printing $ 50	 $ 50	
Travel $ 150	 $ 150	
Lodging and Meals $ 500	 $ 500	
Total $ 1,200	 $ 999	
 
Potential funding resources 
In Table 14, potential funding sources are listed for the three components of this 
funding plan, which are: program development and implementation, educational services 
and program evaluation results dissemination. 
 
Table 14 
Potential funding sources. 
Funding  
Type 
Funding sources and description Implementation 
or dissemination 
Federal 
Grant 
National Institutes of Health (NIH) Grants for 
Research on sleep and sleep disorder PA-05-046. 
 
This Funding Opportunity Announcement (FOA) solicits 
grant applications proposing research to advance 
biomedical knowledge related to sleep or sleep disorders, 
improve understanding of the neurobiology or functions 
of sleep over the life-span, enhance timely diagnosis and 
effective treatment for individuals affected by sleep-
related disorders, or implement and evaluate innovative 
community-based public health education and 
intervention programs. The total amount awarded and the 
number of awards will depend upon the mechanism 
Implementation  
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numbers, quality, duration, and costs of the applications 
received.  
 
Application and Electronic Submission Information: 
http://grants.nih.gov/grants/funding/424/index.htm 
 
Sleep 
research 
society 
Ruth L. Kirschstein National Research Service 
Award (NRSA) Institutional Research Training 
Grants (T32)  
PA-02-109 
 
T32 Institutional Training Grant 
The purpose of this Request for Applications (RFA): 
pipeline development is a major strategic initiative of the 
Sleep Research Society. A component of pipeline 
development is to target and increase training 
opportunities in the field of sleep and circadian rhythm 
research. On behalf of the Sleep Research Society, the 
Board of Directors has earmarked $25,000 to help a 
potential program director work with his/her institution 
to develop and submit a new T32 Institutional Training 
Grant proposal to the National Institutes of Health (NIH). 
Awards may be made for periods up to 5 years and are 
renewable.  
 
Application and Electronic Submission Information: 
http://grants.nih.gov/grants/funding/phs398/phs398.pdf 
 
Implementation  
 
Dissemination 
American 
Sleep 
Medicine 
Foundation 
(ASMF) 
 
American Sleep Medicine Foundation (ASMF) 
The American Sleep Medicine Foundation (ASMF) 
provides awards to support sleep research and 
educational development for clinicians and sleep 
disorders researchers. 
 
Strategic Research Award - Category I and Category II 
Category I is for those applicants seeking funding for 
projects up to $250,000. 
 
The SRA Category II is for those seeking funding for 
projects up to $100,000. 
 
Electronic submission with all materials should be sent 
by e-mail to lbentley@discoversleep.org 
 
Implementation 
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Rotary 
Foundation 
of 
Norwalk 
Rotary Foundation Global Scholarship Grants for 
Development. 
 
The Rotary Foundation offers scholarship funding 
through the Rotary Foundation Global Grant 
scholarships. The scholarship funds graduate-level 
coursework or research for one to four academic years. 
Rotary Foundation Global Grants can be used to fund 
scholarships with sustainable, high-impact outcomes in 
one of Rotary’s six areas of focus:  Peace and conflict 
prevention/resolution, Disease prevention and treatment, 
Water and sanitation, Maternal and child health, Basic 
education and literacy, and Economic and community 
development. 
 
The minimum budget for a global grant scholarship is 
$30,000 which can fund the following: Passport/visa, 
inoculations, travel expenses (as specified in the grant 
terms and conditions), school supplies, tuition, room and 
board, household supplies, language training courses (but 
not if university admission is contingent on improvement 
of language skills).  
 
Official Scholarship Website: 
https://www.rotary.org/en/take-action/apply-
grants/global-grants 
 
Implementation 
 
Dissemination 
The 
Dudley 
Allen 
Sargent 
Research 
Fund 
(DASRF) 
 
The purpose of the DASRF Doctoral Student 
Competition is to give financial assistance to Sargent 
College students involved in various areas of research 
when the lack of such assistance might result in the 
dilution of the project or its delayed completion.  
 
Any student who is enrolled in a Sargent College post-
professional doctoral degree program may apply.  
Implementation 
Norwalk 
Hospital 
Foundation 
Norwalk hospital foundation funded the statistician’s 
expenses. 
Implementation  
Personal 
capital 
Use of monies from the earned salary to fund 
dissemination activities at academic conferences and 
meetings. 
Implementation  
 
Dissemination 
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This chapter discussed the cost of implementation of the research study, two years 
of consultation fees and a budget for dissemination activities. Potential funding resources 
were listed for future implementation of similar projects. Chapter 6 will identify primary 
and secondary audiences for the dissemination of the project and key messages for these 
audiences. 
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Chapter - 6 Dissemination Plan 
Dissemination Goals 
The long-term and short-term dissemination goals for the author’s occupational 
therapy intervention to improve sleep for individuals undergoing fast track joint 
replacement surgery are as follows: 
Long-Term Goals  
• Dissemination will provide education to healthcare providers and key 
stakeholders about an evidence-based and holistic intervention to enhance sleep. 
• Dissemination will increase hospital administrators’ knowledge about the 
relationship between better sleep and better patient satisfaction scores. 
• Awareness that increased patient satisfaction scores will result in more referrals 
and the recommendation to choose Norwalk Hospital by local community leaders 
will lead to strong support by hospital administrators. 
Short-Term Goals   
• Dissemination will raise awareness of the value of interventions aimed at 
increasing quality and quantity of sleep after joint replacement surgery in a fast 
track joint replacement setting. 
• Increased awareness in program participants and their caregivers about how 
modifications in personal and environmental factors can enhance sleep will lead 
to continuation of sleep hygiene practices after discharge from the hospital. 
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Target Audiences 
Primary Audience  
The primary audience for the dissemination of information about the program and 
its evaluation is hospital administration. Hospital administrators that have been identified 
as key stakeholders include the Chief Operating Officer, Chief Executive Officer, 
chairpersons of medical, surgical and orthopedic departments, joint replacement 
coordinator, patient care coordinator and chief quality improvement officers. The results 
of the program evaluation will be discussed with the hospital administrators, who may 
use this information to institute changes in hospital policy and practices.  The 
administrators will be encouraged to assess the evidence represented by program results, 
benefits and cost-effectiveness in order to expand implementation of the program to other 
areas of hospital care. 
Secondary Audience  
The secondary audiences for the dissemination of this program and its evaluation 
results include occupational therapy professionals, direct consumers of care in the 
community, and primary care professionals. 
• Occupational Therapy professionals may benefit from knowledge of the identified 
positive findings of the project and incorporate the successful program elements 
into their own clinical practices. The goal is to address the important occupation of 
sleep in occupational therapy practice. 
• Consumers include adults and older adults in the community. These individuals 
may benefit from understanding how modifications in their daytime routines and 
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the bedroom environment at night can enhance sleep. The goal is to increase 
awareness and to utilize occupational therapy resources to promote health and well-
being. 
• Primary care providers may benefit from knowledge of the role of occupational 
therapy in mitigating sleep problems. The goal is to preserve and expand the role of 
OT in primary care to address the very important occupation, sleep. 
Key Messages 
Hospital Administrators 
The evidence-based literature and the results of the program evaluation suggest 
that non-pharmacological interventions improve quality and quantity of sleep in 
individuals who undergo hip and knee replacements in the acute care setting. Adopting 
the author’s innovative approach to address sleep in these clients may result in better 
patient satisfaction scores. Positive patient experiences with sleep have been linked to 
better outcomes, lower 30-day readmission rates, and lower mortality rates (Urbanowicz, 
2013). Higher customer satisfaction may result in more referrals, which can lead to 
increased revenue for the hospital. 
Occupational Therapy Professionals  
Occupational therapy practitioners frequently provide interventions that target the 
habits, roles and routines of clients, all of which may have impact on sleep (American 
Journal of Occupational Therapy,2014; Leland, et al., 2016). Screening for sleep 
problems during routine OT practice may thus benefit clients’ health, well being and 
occupational engagement (Leland, et al., 2016). 
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Consumers in the Community  
Poor sleep  significantly affects a person’s performance and overall quality of life, 
including physical and psychological well-being (Engel-Yeger & Shochat, 2012). 
Information and education provided to both adult and older adult consumers about the 
benefits of a good night’s sleep and the effects of poor sleep on physical, mental and 
cognitive ability may be beneficial to the overall well-being of comminity members.  
Primary Care Providers:  
Primary care providers often have close relationships with their patients and an 
awareness and understanding of the bio psychosocial context in which their patients live.  
Physicians “can utilize current evidence-based knowledge in the field to provide high 
quality sleep medicine in primary care practice” (Pagel , 2007, page 11). It is critical for 
the primary care providers to address sleep hygiene and make early referrals to 
occupational therapy practitioners in order to prevent or limit loss of function from the 
effects of poor sleep. 
Communication of Messages 
 Hospital Administrators:  
A presentation will be prepared for the hospital administrators, which will include 
the executive summary of the implemented program and results of the program 
evaluation. The chairperson of each department and chief operating officers will be more 
likely to consider a new program that is based on published evidence, is well thought out 
in terms of program implementation, and will enhance cost effectiveness of the 
organization. The Director of Sleep Medicine, who was the primary investigator for the 
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program, would be an ideal spokesperson for the dissemination of this program’s 
evaluation results to the hospital administrators. Program information may be 
disseminated through organizational conferences, grand rounds, publications and online 
resources. 
Consumers in the Community:   
Information about sleep hygiene can be shared in the community using media as 
source. Information might be disseminated through online blog posting, press releases, 
and speaking on local radio and television channels. Consumers can also receive useful 
information via social media, such as Facebook and Twitter, as convenient resources. 
Other Dissemination Activities 
Written Information 
The author will submit an article describing her program and its evaluation will be 
completed and submitted to a peer-reviewed journal such as the American Journal of 
Occupational Therapy, WORK Journal of Prevention, Assessment and Rehabilitation, or 
Journal of Sleep Medicine, within 4 months of the completion of this project. This 
dissemination activity will provide details of the program, research methods, results, 
discussion, and implications for occupational therapy practice in the area of sleep 
hygiene. In addition, an article describing non-pharmacological OT intervention to 
improve quality and quantity of sleep in fast track joint replacement surgery centers will 
be completed and submitted to the occupational therapy trade magazine OT Practice, 
Advance for Occupational Therapy Practitioners. This dissemination activity will share 
useful clinical educational information for both occupational therapy students and 
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practitioners.  An executive summary of the doctoral project will be distributed to key 
stakeholders, including medical directors and chairpersons of the hospital. Full text of the 
doctoral project will be available on request. A brief description of the doctoral project 
and the results of the program evaluation can be submitted to hospital newsletters, which 
are published monthly for hospital employees.  
Electronic Media 
 A podcast incorporating evidence-based information about non-pharmacological 
OT intervention to enhance sleep for fast track joint replacement surgery will be 
proposed to the American Occupational Therapy Association within 6 months of the 
completion of this project. The intent of this podcast is to inform occupational therapy 
practitioners about the doctoral project and to provide them with resources to further 
explore this area of practice. A summary sheet of findings from the literature search for 
the doctoral project will be written and submitted to the American Occupational Therapy 
Association and the World Federation of Occupational Therapists after publication of a 
peer-reviewed journal article summarizing this program’s evaluation results. Summary 
article are an excellent venue to share a singular perspective on the current state of the 
evidence regarding non-pharmacological intervention for sleep enhancement. An article 
about the doctoral project and the outcomes of the intervention can be posted on the 
hospital website for easy access of the information to public. 
Person-to-Person Contacts 
 A poster presentation proposal was accepted for the American Occupational 
Therapy Association conference in April 2017. The poster will display the benefits and 
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utility of evidence-based, non-pharmacological, holistic occupational therapy 
intervention to improve sleep in an acute care setting. In addition, a poster presentation 
proposal will be submitted to the Sleep meeting for Spring 2017. This poster will provide 
details of program implementation and benefits with regard to occupational therapy 
intervention based on sleep hygiene. Two educational seminars were presented to a local 
senior center in the summer of 2016. The seminar provided detailed information about 
how to sleep better. It was an initiative to promote a health and wellness program for 
older adults. Another presentation will be prepared for high school students and will be 
given in December 2016. This presentation will introduce new concepts to high school 
students about how to modify their daytime routines and nighttime bedroom 
environments to sleep better. The author will also highlight the impact of sleep 
deprivation on their physical, mental and cognitive abilities. 
Budget 
Most of the dissemination activities listed previously require time commitments, 
but minimal financial resources. Proposed budgets to travel to present posters at the 
American Occupational Therapy Association and Sleep meeting are listed in Chapter 5, 
Table 14. Budget items include presenters’ conference registration fees, travel expenses, 
lodging and meal expenses, and poster and handout printing costs. The AOTA conference 
will take place in Philadelphia and will target both the primary and secondary audiences 
described by the author. The Sleep meeting, which is held in Boston, targets one of the 
primary audiences, namely chairpersons of departments of medicine.  The presentations 
at senior centers and high schools that target the secondary audience will be held locally. 
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Evaluation 
Written Information  
Dissemination of information by the publication of a journal article will be 
successful if it is accepted to a peer-reviewed journal. Additionally, comments from 
article reviewers and readers will be utilized to analyze the success of this mode of 
dissemination.  
 Electronic Media 
If the American Occupational Therapy Association website tracks the number of 
times a podcast or summary sheet is accessed, this information will be utilized to 
determine the success of these dissemination efforts. Additional evaluation measures 
include number of comments from listeners or readers of these resources.  
Person-to-person contact 
The number of attendees to each poster presentation will be tracked, as well as 
those who submitted contact information for further discussion. These numbers will 
indicate the volume of successful dissemination via this method. Similarly, recording the 
number of attendees at the senior center and high school presentations will provide an 
indicator of interest. If the senior center or high school invites the author to present again, 
this will be an indicator that the presentation had a positive the impact. Written and 
verbal comments after presentations will provide feedback to the author about quality and 
relevance. 
This chapter identified primary and secondary audiences for dissemination of the 
information pertaining to the author’s doctoral project. Key messages and appropriate 
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mechanism for dissemination to these audiences were discussed in detail. In the next 
chapter the author will discuss the potential significance of the program for author’s area 
of practice. She will also discuss how the doctoral project represents innovation and how 
can it contribute to the well being of clients. 
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Chapter - 7 Conclusion 
 The focus of this doctoral project was to design and implement a non-
pharmacological occupational therapy intervention program in the fast track joint 
replacement center at Norwalk Hospital with the goal of improving quality and quantity 
of clients’ sleep. The program was created using a holistic and occupation-based 
approach to promote better sleep. The intention of the program evaluation was to obtain 
program design feedback and evidence about the benefits of the sleep intervention. The 
project’s results will contribute to three areas within occupational therapy:  
1. Addressing the core occupation of sleep (Gentry & Loveland, 2013; Leland, et al., 
2016; American Occupational Therapy Association, 2014).  
2. Providing more evidence on practice with the client population in an acute care 
setting (Green, 2008; Krenk et al.,2013; Krenk, et al., 2012).  
3. Building  a more diverse occupational therapy profession (AOTA, 2016). 
What follows is a discussion of this project’s innovative contributions to the occupational 
therapy evidence base. First is a description of how theory and evidence from the 
occupational therapy and psychology literature were integrated to design this program. 
Second is a brief overview of the research design and results. Finally, the implications of 
this project for occupational therapy practice are discussed. 
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Theory Integration 
 Theories from occupational therapy and psychology were considered and 
selected from each field to provide the framework for this project. Since the doctoral 
project involved adult education, it was logical to incorporate adult learning theory, 
which describes ways in which adults assimilate knowledge, skills and attitudes 
(Kaufman, 2003). The core concept of social cognitive theory was relevant in the way 
that personal, behavioral, and environmental factors were shown to influence one another 
in a bidirectional, reciprocal fashion (Bandura, 1977). Both of these theories provided 
lenses for examining learning and behavior change in adults. They provided support for 
recommend modifications in personal, environmental, and occupational elements at the 
joint replacement center in order to enhance successful occupational performance in the 
area of sleep, which is consistent with occupational therapy theory. 
Integration of the Evidence Base 
 Given this theoretical framework, the next step was to better define the identified 
problem by developing an explanatory model showing the relationships between the 
problem itself and factors proposed to influence the problem. In order to test the proposed 
explanatory model, two main questions guided a search of the evidence base in the 
literature on sleep deprivation and non–pharmacological intervention. 
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1. What evidence exists to support sleep deprivation in  fast track joint replacement 
center? 
2. What evidence exists that supports the effectiveness of non-pharmacological 
intervention for sleep promotion? 
The review of the literature revealed a body of evidence that supported non-
pharmacological intervention to help patients sleep better, as well as the basis of the 
author’s intervention to improve quality and quantity of sleep in a fast track joint 
replacement center by modifying both intrinsic and extrinsic factors. 
Research Design and Results 
The doctoral project was a non-randomized, controlled study that focused on 
sleep improvement for individuals receiving fast-track joint replacement surgery. All 
participants in the study were provided with the customary occupational therapy program.  
The intervention for each participant in the experimental group, in addition to customary 
occupational therapy, included education on modification of his or her daytime routine 
and control of the nighttime environment on the unit during the hospital stay. They were 
given an instruction sheet, earplugs and eye mask to use in the hospital as well as at 
home.  
Data collection to gather information on the three dependent variables, which 
were reported quality of sleep, reported quantity of sleep as number of hours, and 
functional independence, made use of three measures, namely the Richards-Campbell 
Sleep Questionnaire (RCSQ), Self-Reported Duration of Sleep (SRDS) and Functional 
Independence Measure (FIM).  Data were collected three times from all research 
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participants as follows: 
• Time 1:  two to three weeks prior to surgery 
• Time 2:  on the day of discharge 
• Time 3:  two to three weeks after surgery 
Details of the statistical analysis results are depicted both visually and 
numerically in Chapter 3. In brief, key findings are listed below. 
• There were no significant between-group differences in participant characteristics 
or Time 1 measurements. 
• The RCSQ quality of sleep score in the experimental group at Time 2 was 
significantly higher than in the controls (p=0.0006). Also, the experimental group 
reported significantly improved quality (p=0.0024) of sleep at Time 2 compared to 
Time 1. 
• At Time 2, the experimental group reported significantly better Self-Reported 
Duration of Sleep (SRDS) compared to the control group (p=0.0006). A reported 
increase in quantity of sleep from Time 1 to Time 2 for the experimental group 
was significant (p<.0001). 
• There were no significant between group differences or within group change in 
FIM scores, 
Thus, the results of this study demonstrated that improvement in sleep quality and 
quantity can be achieved in clients undergoing fast track joint replacement surgery who 
receive occupational therapy intervention that incorporates implementation of sleep 
hygiene practices. 
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Implications for Occupational Therapy 
This preliminary study demonstrated that participation in an occupation based 
intervention that includes modifications in the daytime routine and nighttime 
environment improves quality and quantity of sleep for clients in post-surgical acute care. 
The fact that the intervention was low cost, as it was primarily based on client education, 
and that it produced a good sleep experience in the hospital setting, which would improve 
client satisfaction, underscores its potential acceptability in other acute care settings. 
The results of the doctoral project reinforce the importance of sleep as an 
occupation recognized by AOTA (2014) that can be successfully addressed in 
occupational therapy practice. Because sleep, like nutrition and physical activity, is a 
critical determinant of health and well-being, prevention and intervention strategies that 
address sleep needs at the level of the individual, family, and population lie within the 
scope of practice for occupational therapy and represent another way in which the 
profession approaches clients from a holistic perspective to help them live life to its 
fullest (AOTA, 2016). 
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Appendix A: Explanatory Model Of The Identified Problem	
  
Based on extensive literature review, sleep deprivation was identified as a major 
issue for clients who underwent joint replacement surgery. Sleep deprivation was 
influenced by three factors, surgical stress response, personal (intrinsic) factors, and 
environmental (extrinsic factors) (Krenk, Jennum, & Kehlet, 2012). It was found that non 
pharmacological interventions, which included modifications in daytime routine and 
night time room environment in the hospital may contribute towards improvement in 
quality and quantity of sleep (Green, Brown, & Iwama, 2015).  
The identified problem addressed by the author’s project is sleep deprivation in a 
fast track joint replacement center, and the goal was to demonstrate the effectiveness of a 
non-pharmacological intervention provided by occupational therapy for improved sleep.  
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Appendix E: Functional Independence Measure 
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Appendix F: Executive Summary 
 
Executive Summary: An Occupational Therapy Intervention to Improve Quality and 
Quantity of Clients’ Sleep at a Fast Track Joint Replacement Surgery Center. 
Introduction 
One of the most recurrent complaints after total joint replacement is difficulty 
sleeping. Sleep disturbance after major surgery is common. The “stress response” to 
surgery, personal factors and environmental factors can affect quality and quantity of 
sleep in the hospital setting. (Krenket al., 2012). 
Occupational therapy intervention for individuals that have problems with 
function as a result of sleep insufficiency is an emerging practice area. However, there 
are few occupational therapy practitioners who have addressed the important occupation 
of sleep in acute care settings. There is a need to develop science-driven research and 
establish evidence to support acute care occupational therapy interventions that address 
sleep hygiene, a set of behavioral and environmental practices designed to improve both 
quality and quantity of sleep. In response to this need, the author designed and carried out 
a non- randomized controlled study to evaluate the effectiveness of a non-
pharmacological occupational therapy intervention to improve quality and quantity of 
clients’ sleep in a fast track joint replacement center. The fast track joint replacement 
protocol allows clients to return home 2 to 4 days post surgery. In the author’s study, the 
aim was to compare sleep quality, sleep quantity, and activities of daily living (ADL) 
performance before and after total joint replacement surgery for clients who received an 
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occupational therapy intervention targeted at improving sleep hygiene, in addition to 
conventional acute care occupational therapy, compared to those that received only 
conventional acute care occupational therapy.  
Project overview 
The project focused on 1) identifying evidence-based literature that supported the 
benefit of non-pharmacological intrventions for joint replacement surgery clients, 2) 
designing a program that represented best practice while incorporating the holistic and 
occupation-based theoretical base of occupational therapy, 3) implementing the program, 
4) conducting summative program evaluation, and 5) developing a dissemination plan 
and implementation budget. 
Theories from occupational therapy and psychology were considered and selected 
from each field to provide the framework for this project. Since the doctoral project 
involved adult education, it was logical to incorporate adult learning theory, which 
describes ways in which adults assimilate knowledge, skills and attitudes (Kaufman, 
2003). The core concept of social cognitive theory was relevant in the way that personal, 
behavioral, and environmental factors were shown to influence one another in a 
bidirectional, reciprocal fashion (Bandura, 1977). Both of these theories provided lenses 
for examining learning and behavior change in adults. They provided support for 
recommend modifications in personal, environmental, and occupational elements at the 
joint replacement center in order to enhance successful occupational performance in the 
area of sleep, which is consistent with occupational therapy theory. 
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Given this theoretical framework, the next step was to better define the identified 
problem by developing an explanatory model showing the relationships between the 
problem itself and factors proposed to influence the problem. The review of literature 
confirmed that sleep problems after joint replacement surgery were a major issue. Myoji 
et al. (2015) noted that changes in sleep-wake rhythms, as well as in sleep quality and 
quantity, are highly prevalent in patients undergoing total joint arthroplasty.  There is also 
evidence that modifications in daytime occupations and the nighttime environment can 
affect the quality and quantity of sleep at night (Green et al., 2015).  
This body of knowledge revealed evidence in favor of non-pharmacological 
intervention to help post-surgical patients sleep better and supported the implementation 
of an occupational therapy program to improve quality and quantity of sleep in a fast 
track joint replacement center. Evidence provided by current research also identified the 
multiple personal and environmental factors related to sleep disturbances after joint 
replacement surgery  (Myoji et al., 2015; Chen et. al, 2016; Kirksey et.al., 2015; Gonget 
al., 2015; Er et al., 2014; Krenk et al., 2015; Krenk et al., 2013; Krenk et al., 2012).  
Four specific objectives were defined. They were: 
1. To identify personal (intrinsic) and environmental (extrinsic) factors  that can cause 
sleep disturbances in individuals undergoing fast track joint replacement surgery.  
2. To implement personal and environmental modification in clients’ daytime routines 
and nighttime environments for better sleep. 
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3. To evaluate the effectiveness of a non-pharmacological OT intervention on quality 
and quantity of sleep as well as ADL performance.  
4.  To provide evidence about occupation-based sleep intervention as an innovative 
approach to enhance quality and quantity of sleep. 
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Program design 
The doctoral project research was carried out in three phases, namely preparation, 
implementation and data analysis. The activities that were performed in each phase are as 
follows: 
§ Phase 1 – Preparation. The author designed the occupational therapy sleep 
intervention, composed the research proposal, applied for and acquired IRB approval 
from the hospital and Boston University, and screened prospective participants to 
determine eligibility to participate in the study. 
§ Phase 2 – Implementation. Participants determined to be eligible were enrolled, the 
program was carried out as designed, and data were collected. Figure 1 depicts the 
flow of implementation, clients inclusion and exclusion, assignment to control and 
experimental groups, the three data collection points, and assessment tools.  
§ Phase 3 – Data Analysis.  Data were analyzed to determine if findings disproved the 
null hypotheses. The potential limitations and strengths of the study were examined.  
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Figure  1 
Implementation phase flow chart. 
 
Measurements 
Three measures were used to gather information on quality and quantity of sleep 
and functional independence.  
• Richards-Campbell Sleep Questionnaire (RCSQ) (Kamdar, et al., 2012) 
• Self-Reported Duration of Sleep (SRDS)  
• Functional Independence Measure (FIM) (Uniform Data System for Medical 
Rehabilitation , 2015).  
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Data Collection 
Data collection of the RCSQ, SRDS and FIM scores for both the control and 
experimental groups took place three times during the research period,  
• Time 1:  2–3 weeks before surgery, 
• Time 2: On the day of discharge from the hospital after surgery. 
• Time 3: 2–3 weeks after surgery.  
Occupational Therapy Intervention 
Participants in the control group received routine occupational therapy 
intervention.  On the first day post-surgery, each client was seen by an occupational 
therapist for a 45-minute session. The therapist evaluated the client’s performance of 
activities of daily living, and he or she received instruction on how to use adaptive 
equipment for dressing and toileting and on how to carry out a safe toilet transfer. On the 
second day post-surgery and continuing until discharge, clients were seen for ADL 
performance evaluation and were trained in safe methods to get in and out of a tub or 
shower, car and bed. Clients and their caregivers were provided with written and verbal 
instructions to use at home when discharged from the hospital. 
Each participant in the experimental group received the non-pharmacological 
intervention in addition to the routine occupational therapy intervention. On the night 
prior to surgery, the author provided a “sleep kit” that contained an eye mask and 
earplugs as well as a handout containing information about the recommended daytime 
routine and nighttime modifications. A laminated sheet, which read “Sleep in Progress,” 
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was attached to the door of his or her hospital room from 8.30 pm to 7.30 am. The author 
visited the hospital unit each night to ensure that staff were following program guidelines 
regarding limiting light, noise and interruptions as well as maintaining a room 
temperature between 60°–70° F. The author also visited individual participants to provide 
encouragement for practicing the sleep hygiene methods and to reinforce teaching. 
Recommendations for the daytime routine (personal factors modification) 
• Diet: Avoid consumption of caffeinated beverages after 2 pm, as the caffeine 
remains in the system for 8 hours after consumption and can interfere with falling 
asleep. 
• Physical Activity: Work with occupational therapy and physical therapy at the 
scheduled times during the day. Walk 500–700 feet with nursing staff during the 
evening. 
• Daytime Nap: Limit daytime napping to 10–30 minutes during early afternoon 
and avoid taking a late afternoon nap. 
Recommendations for nighttime (environmental factors modifications) 
• Light: Minimize all sources of light in the room after 9.30 pm every night. Use 
the eye mask to block the light. 
• Noise: Turn off all the electronic and mobile devices to help maintain a quiet 
room. Use the earplugs to block noise. 
• Room Temperature: Keep room temperature comfortably cool, between 60°–
70°F, and well ventilated.  
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Statistical Procedures for Data Analysis 
A professional statistician employed by the hospital conducted data analysis. 
Descriptive statistics, namely means and standard deviations, were obtained for the 
characteristics of the control group and experimental group, and then chi-square and t-test 
analysis was used to establish statistical similarity. Student T-tests and one-way analysis 
of variance (ANOVA) were calculated to determine if there were significant differences 
in the RCSQ, SRDS and FIM scores between the two groups at Time 1, Time 2, and 
Time 3.  Repeat measure ANOVA was used to test for significant change in the three 
measures from Time 1 to Time 2, Time 2 to Time 3, and Time 1 to Time 3 within each 
group. 
Results 
 Key Findings 
• There were no significant between-group differences in participant characteristics 
or Time 1 measurements. 
• The RCSQ quality of sleep score in the experimental group at Time 2 was 
significantly higher than in the controls (p=0.0006). Also, the experimental group 
reported significantly improved quality (p=0.0024) of sleep at Time 2 compared to 
Time 1. 
• At Time 2, the experimental group reported significantly better Self-Reported 
Duration of Sleep (SRDS) compared to the control group (p=0.0006). A reported 
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increase in quantity of sleep from Time 1 to Time 2 for the experimental group 
was significant (p<.0001). 
• There were no significant between group differences or within group change in 
FIM scores. 
Discussion 
The results of this study demonstrated that improvement in sleep quality and 
quantity can be achieved in clients undergoing fast track joint replacement surgery who 
receive occupational therapy intervention that incorporates implementation of sleep 
hygiene practices. Moreover the change appears to persist after the client returns home.  
It is worth noting that the experimental group participants were observed to take less time 
to complete their morning routines and activities of daily living than the control group.  
Also, pain management appeared to be less troublesome in the experimental group, as 
these participants reported lower intensity pain and required less pain medication.  
Overall the mood and energy were observed to be better in the experimental group. These 
behavioral observations parallel the anticipated benefits of achieving sufficient sleep after 
major surgery, which include reduced pain and need for pain medications, less stress and 
anxiety, and possibly faster healing.   
Conclusions 
As an innovative example of a holistic and occupation-based approach to 
improving sleep, which is a critical determinant of health and well-being (HealthyPeople, 
2016), this preliminary study demonstrated that participation in an occupational therapy 
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intervention that included modifications in daytime routines and the nighttime 
environment was associated with increased in quality and quantity of sleep. The fact that 
the intervention was low cost, as it was primarily based on client education, and that it 
produced a good sleep experience in the hospital setting, which would improve client 
satisfaction, underscores its potential acceptability in other acute care settings.  The 
results reinforce the importance of sleep as an occupation recognized by AOTA (2014) 
that can be successfully addressed in occupational therapy practice. Finally, this 
program’s design and evaluation contribute to the larger body of knowledge pertaining to 
non-pharmacological OT interventions to enhance sleep hygiene in the acute care setting. 
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